DNA microloops and microdomains: a general mechanism for transcription activation by torsional transmission.
Prokaryotic transcriptional activation often involves the formation of DNA microloops upstream of the polymerase binding site. There is substantial evidence that these microloops function to bring activator and polymerase into close spatial proximity. However additional functions are suggested by the ability of certain activators, of which FIS is the best characterised example, to facilitate polymerase binding, promoter opening and polymerase escape. We review here the evidence for the concept that the topology of the microloop formed by such activators is tightly coupled to the structural transitions in DNA mediated by RNA polymerase. In this process, which we term torsional transmission, a major function of the activator is to act as a local topological homeostat. We argue that the same mechanism may also be employed in site-specific DNA inversion.